Hyaluronic acid conjugation facilitates clearance of intracellular bacterial infections by streptomycin with neglectable nephrotoxicity.
Antibiotics such as β-lactams and aminoglycosides are often subtherapeutic to intracellular infections due to their high hydrophilicity, resulting in low effectiveness against intracellular pathogens and the emergence of antibiotic resistance. Here we reported that an endogenous aminoglycan, hyaluronic acid could be an effective carbohydrate carrier of the aminoglycoside antibiotic, streptomycin against intracellular pathogens. This conjugation could enhance phagocytic activity, and facilitated the entry of streptomycin into host cells via a CD44-mediated pathway. It appeared that this conjugate could clear intracellular bacteria in phagocytic or nonphagocytic cells in a short-term therapy (4 h) at a lower effective dose. In addition, this conjugate was more efficient in reducing bacteria burden in an in vivo acute infection model than streptomycin did. Interestingly, subcutaneous injection of this conjugate at an excess amount had undetectable side effects such as nephrotoxicity. These results suggested that hyaluronic acid might be an efficient Trojan horse for the delivery of hydrophilic antibiotics to deal with intracellular infections.